The existence of solutions of Fredholm integral equations of the first kind is characterized in terms of the convergence properties of a general approximation procedure based on a spectral analysis of the integral operator. Applications are given to some iterative and regularizaron methods.
1. Introduction. Diaz and Metcalf [1] have shown that Picard's necessary and sufficient condition for the existence of a solution of a Fredholm integral equation of the first kind fbK(s,t)x(t)ds=y(t) Ja is equivalent to the convergence of the infinite series generated by Fridman's iteration [3] with initial approximation py, where p is a suitable scalar. It is the purpose of this note to show that stronger results can be obtained for more general approximation procedures. The proofs of the general theorems seem to be no more difficult than the special proofs given by Diaz and Metcalf. We will make use of the following lemma which is a straightforward modification of [1, Lemma 2] . Since {0f'O4).y} converges weakly to x, it follows that xN = 0 and limt(¡>t(A)y = x, completing the proof.
Since bounded sets in Hubert space are weakly compact [4, p. 229] , the above results show that the approximations are somewhat unequivocal; they either converge or are unbounded. In the case in which A is only assumed to be compact we may prove analogous theorems as in [1] by considering instead of (2.1) the equation A*Ax = A*y where A * is the adjoint of A. 3 . Applications. We now give some applications by making choices for the net {0,}. Below p will denote a scalar such that 0 < p < 2/Xj.
One way to approximate X"1 is by viewing it as a fixed point of the contractive function /(x) = (1 -pX)x + p and using the successive approximations 0O(X) = p, 0"+ ,(X) = (1 -/iX)0"(X) + p. The reciprocal of X may also be regarded as the root of the function f(x) = x~l -X. Newton's method applied to this function yields a convergent sequence given by 0O(X) = p, 0"+1(X) = (2 -0"(X)X)0"(X).
The results of the previous section are then applicable to the sequence xn = Any where A0 = pi, An+1 = 2An -AnAAn.
As a final example we may consider the functions 0f(X) = (X + i)_1 (r > 0). The resulting approximation procedure given by xt = (A + tl)~ 1y is a Tihonov-type "regularization of order zero" (see [5, p. 1625] ).
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